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ARTILLERY. 



*• pp^ltAT are the coni/ioheni [larH 
of gimjiowderP 
Kitte, charcoal and sulphur. 

2. in what /irofiortiori are these ingr^^ 
dients mixed S 

The proportions in different countries^ 

are not exactly the same; In England 

75 parts of nitre to 15 of charcoal and 

10 of sulphur are commonly ui^i, and 

B 
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in France the composition is not mate- 
rially diflferentv 

2. On what does, fke/ strength Gf gun* 
fiowder /irincipally depend ? 

In the purity of the ingredients^, 
and on their intimate mixture. 

4. What is nitre ctnd of what does it 
consist P 

It is a neutral salt, composed of the 
nitrous acid and the fixed . vegetable 
alkali.^ It is soluble in 5 or 6 times it$ 
weight of -5<^IJy ^n^ in ^Ixyat half its 
own weight of boiling water. 

$, ti6iv a nitre distinguished front 
other neuttal salts P 

By thofijgure of its crystalai: which 
are si?' sided prisms,: ind its property 
of deflagrating or detc^mting with in- 
fctunihlfi substances, whisa r^fcedtof 
aredheat, 6. l^hat 
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^, fPJiat are the irnfiurities comrnonfy 
found in nitre and how lOrc tfeey 
detected P 

Nitre may be contaminated with a 
variety of different salts; but those 
most commonly met with, are, nitrated 
lime, nitrated magnesia, muriated 
magnesia, common salt, and salt of 
Sylviu^; the latter of which, is the 
most frequent, and the most difficult 
to separate. The earthy salts, are 
readily detected by fixed vegetable 
alkali, or mtnEral alEan, and the com- 
mon salt, or salt of sylvius, by nitrated 
silver* , 

7. How is nitre jiurifiedP 

By' crystallization. Nitre being much 

more soluble in hot than cold water, it 

crystallizes by cooling, whereas com* 

mon salt being equally soluble in hot 

B 2 and 
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and cold water, is separated by evapcK 
ration only, and the liquor being filter-t 
ed while hot, all the commpn salt not 
dissolved wHl consequently remain on 
the filtre. The ^rthy sajts do not 
crystallize, and are therefore easily se-i 
parated, This process ^ould be re- 
peated two or three times or oftenerJ^ 
xintil the nitre is found to stand t^ie 
test of the solutiqn of silver ;; or at 
least until th? transparency of the liquoy 
is but little aff^cted^ 

«, JThat is ?ulphur and how is it dis-^ 
tinguished from other substances f 

It is a brittle lemon- coloured sub^ 
gtance, which emits a peculiar smeU^ 
when heated. It melts at a degree of 
Ji^at somewhat higher than that of 
bpiling water ; it burps with a lambenj; 
bWe flame, befpre it become^ red bot^ 
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ftnd forms vitriolic acid ; in close vessels 
it sublimes in a lemon-coloured poWf 
der ciilled flowers of sulphur. 

9, How qre the imjiurities of sulhhur 
detected P 

^ Sulphur may contain arsenic, calca*^ 
rious e^rth, pyrites, and several other 
(Substances, All these inay be detected, 
by sublimation, for, the sulphur -will 
rise in flovrers and leave the impurities 
behind. Arsenic however will rise 
^long with the sulphur, but its presence 
piay he known from the colour of the 
flowers, which in this c^se will be 
tinged more qr less of a red or orange 
colour. 

JO, Hqw is sulj^hur /lurijied P 

The purest sulphur is that obtained 
))y sviblipii^tipn I bttt sulphur tolerably 
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jiure may be procured, by keeping it 
in ftiskm £or some time, mhcn the 
greater part of the impurities wiil sub- 
side to the bottom or float on the sur- 
face, the latter being taken off, and the - 
sulphur poured into moulds, the middle 
part of the lump thus obtained^ will 
be found to contain sulphur of a oon- 
jsiderable degree of purity. 

,11. IFkat is the host cJiarcoal for 
making gim/iowderf 

That obtained hy distillation^ in an 
iron cylinder, is allowed to be far supe- 
rior to any other ; and it does not ap- 
pear to be x>f much consequence from 
what wood it is made. 

12. In what manner is gunpmvder 
manufactured P 

The different ingredients (properly 

purified) 



purified) in the proportiQa oif 75 parts 
tif nitre> to 15 of charqoal and 10 o£ 
mJpUur^ are reduced to powders^ axid 
mixed^ (iiey are then moistened with 
water, and worked in a mill for 5 or 
hours or longer, until the mixture- is 
found to be as intimate as possible ; for 
upon thii^ circumstance the strength of 
the powder in a great measure depends. 

13. Mbw is the Compjositiort reduced 
into grains? 

When taken from the mill it is put 
into a press and formed into hard lumps 
of a considerable size; these when dry 
or nearly $0, are broken by wooden 
mallets into small pieces ; they are 
afterwards put into sieves, and forced 
by means of a wooden roller through 
circular holes of a proper diameter. 

L4. How is gunltowdor liroued? 

. By 
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By inflaming a small quantity of* it 
on white paper, if it is good it will 
instantly take fire ; the smoke will rise 
in form of a column, leaving no black 
spots on the paper nor any particle that 
will burn it, 

15. How is the strength of gunpowder 
particularly ascertained ? 

By firing some rounds from an 8 inch 
mortar laid at 45 degrees and loaded 
' with a particular powder, which has 
been made with the greatest exactness, 
called pro(^^p6wder ; the same number 
of rounds are then to be fired, from the 
same mortar charged with an equal 
quantity of the powder to be proved ; 
and by comparing the ranges the 
strength of the powder will be ascer- 
tained. 

i6. JFhat is the date of the invention 

of gunpowder P 

Jt 
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It is usually ascribed to Bartholdus 
Schwartz, a German monk; who is 
said to have discovered it about the 
year 1330, 

17. How are the p^rincipal fiieces of 
ordnance distinguished P 

Into great guns or cannon, mortars 
and howitzers, 

18. Of what metals are these several 
Jiieces composed P 

They are made of iron or gun-metal 
commonly called brass. 

19. What is the species of iron most 
proper for ^uns and mortars ? 

The pig-met^l or cast-iron, which 

possesses the greatest strength, and 

which is consequently most proper for 

casting guns and mortars, is that which 

C - is 
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is neither perfectly white, nor perfectly 
grey, but which is in an intermediatev 
state between them.. 

20. Efow is the gun-metal comjiosed 
ivfuck is used for brass gurvs, mor* 
tars and howitzers ? 

Copper and tin are melted together, 
in the proportion of 8 or 12 pounds of 
tin to 100 pounds of copper; this con- 
stitutes gun-metal. The largest pro- 
portion of tin is used for mortars, 
where a greater_ degrej^ of hardness is 
necessary. 

21. Why is tin used in gun-metal ? 

It renders the composition hard, and. 
by promoting the fusion of the copper 
communicates solidity to the mixture ' 
when cast into ordnance. 

?2. JfTiat is the use of coji/ier in gun- 
metal? 

It 
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It giyes, with a due proportion of 
tin, strength and malleability to. .the 
composition. Copper alone is of too 
«oft and flexible a nature for guns> and 
if too great a proportion of tin is used^ 
it destroys the malleability^ 

23. JFhat is th^ ufual shape of a 
cannon P 

Its general form is the frustum of a 
right cone, from which a cylinder de- 
scribed about its axis is taken away ; 
the exterior part is omamcnted with 
mouldings, and the thickness of metai 
in the whole length 16 different, in order 
to give to those several parts their pro- 
per solidity, where a greater resistance 
is required against the effects of the 
gunpowder, 

24* fFhy is the thicknefs of metal 
C2 inadf 
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made less towards the mouth of a 
cannon ? 

The elastic force of inflamed gun* 
powder being in the inverse ratio of 
the capacity in which it is contained ; 
its efforts against the sides of the piece, 
will be much diminished when the shot 
has reached the .mouth, 

35. What are the /irinci^al parts of a 
gun? 

The first reinforce> the second rein- 
force, the -chace, the breech, the cas- 
cable, the muzi^le, the trunnions, the 
dolphins, the bore and the vent, 

26. How are the different natures of 
guns distinguished P 

By the weight^of their shot, from 
which they take their name; thus a 
cannon which throws a shot, of 4S 

pounds/ 
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pounds, is called a 42 pounder, a 24 
pounder is a canndn which projects a 
shot of 24 pounds, and so on. 

27. How are the feveral natures of 
mortars and howitzers distin-- 
guished P 

By the diameter of the bore as for 
example, a 13 inch mortar, is that 
whose diameter of the bore is 1 3 inches, 
and the howitzer, whose bore is 10 
inches, is called a 10 inch howitzer, 
and so on* 

38, fFhat advantages have hrass guns 
over iron, and iron over hrass ? 

Brass guns are not so liable to burst, 
when constructed upon a light princi- 
ple, antl are therefore better adapted 
for field service, in which they are 
subject to be violently heated by quick 
firing ; but good iron guns are prefera- 
ble 
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ble to brass in every other respect, and 

* 
particularly those of large calibres, and 

of a heavy construction. 

2Q. What are the different natures of 
brass guns ? 

42, 24, 18, 12, 9, 0, 3 and t 
pounders heavy; 

24, 12 and 6 pounders medium ; 
»nd 24, 18, 12, 9, 6, 3 and i poundeij 
light 

30. What OTB the different natures of 
iron guns P 

32, 24, 18, 12, 9, 6, 4, 3 and 1 pounders* 

31. What is a cannonade P 

It is a short piece of iron Ordnance 
used as a cannon ; it has instead of 
trunnions, a loop at the lower surface 
of the reinforce by which it is fixed to 

its 
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Its carriage. The carronade takes itis 
gaame frpm being first cast at Carron. 

32. What are the several natures of 
carronades ^ 

68, 42, 32, 24, 18 and 12 pounders. 

33. What is the length and weight of 
a A2 [lounder brass gun P 

It is feet inches long and weighs 
fil cwt^ 

34. What is the length and weight of 
a 32 flounder, iron gun P 

It is Q feet inches long and weighs 
5,S cwt. and 2 qrs. 

35. What is the- length and weight of 
a light brass 24 pounder P 

It is 13 calibres in, length and weighs 
34 cwt. 



36. 



20 QtTESTIOKS AND ANSWERS 

86. What is the weight of a brass 12 
/loimder Jield fiiece, whqfe length is 
17 calibres? 

It weighs 18 cwt. 

37. What is the weight of a brass 12 
Jiounder of 17 calibres mounted on 
its carriage^ the timber included IP 

42 cwU 

38. What is the weight of a 24 
/lounder garrison standing carriage ? 
14, cwt, 

39. How many different natures of 
mortars are made use of P 

For sea service two, the 13 and 10 
inch mortar, of brass and iron. For 
land service, five, the 13, 10^ 8, S^and 
4t brass, of which the 13, 10 and 8 
inch, are also made of iron; the 5^ 

iocbi 
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iHth is likewise called a royal mortar 
luid the 4^ a codiorn mortar. 

40. What is a ^torte mortar ^ 

It is a aiortar*whose bore is 15 inches 
more or less, having a chamber to con- 
tain about 2 or 3 pounds of powder, 
it is made of brass and of a much 
lighter construction, than other nior*- 
tars. Its use is to throw stones to the 
distance of from 140 to 200 yards. 

41. What are the princilial [iwrts of a 
mortar^ ' 

The breech, the reinforce, the chace, 
the trunnions, the bore, the chamber, 
the vent and the doIphins.^ 

42. What is the weight of a is inch 
sea service or garrison iron mortar? 

28 CWt. 

D 43. fFhat, 
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4«. What li the wtigkk cf 4i iz Uuh 
land servkt hrtui mortar P 

«5 cwt. 

44. What (s thi weight tf alt inckr 
land ttrvke iron mortar f 

i8 ewt, 2 quarter!!. 

4B. What is the u>eight t^fali inch 
sea s§n>ice mortar bed of wtfod P 

38 hundred wt. a quartern tf^ is 
pounds. 

46. What is the weight of a 13 inch 
garrison iron mortar bedP 

9a bftndred wt. 

47. What is the weight (f d tz inch 
land seruiee iron mortar ledP 

50 h!Midred wtr . 

48. What is the weight of a 13 inch 

Umd nwrtar Jjed of woodP 

• 21 hund^ 



21 hiawlxed wt. 2 qiwrtw ai»d 7 
pounds. 

49. ff^hat are th^ several mWes of 
howitzers ? 
10, 8, 5t and 4f inch. 

«o. »^/ia^ are the prinei/ial iiarts tf a 

howitzer ? 

The breech, the reinforce, the chace, 
the trunnions, the bore, the chamber, 
the vent and the dolphins. 

51. How are howitzers distinguished 
from THorHirs ^ 

By the i^tuations of their tmnnions, 
which in howitzers are placed at the 
reinforce, and in mortars at the ex- 
tremity of the breech. 

52. )fhat is th6 weight (fa 10 inch 

J) 2 25 huBd- 
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25 hundred wt. 3 qnarters and 14 
poundisu 

53. Wliat is a fietard? 

It is a small mortar made of iroa 
in the form of a bell; its greatest 
diameter and axis are each lo inches, 
having a fuze hole as that of a shell 
instta*! of a vent. Its use is to force 
open the gates of a fortress, 

54, Ufliat is the date of invention of 
cannon P 

They are supposed to have been first 
used in 1338, within a few yeai^ after 
the invention of gunpowder, ♦ 

55. Ifhen were mortars first employed^ 

By the Turks, as is supposed at thQ 
siege of Rhodes, in the year 1523 : 
about 200 years after the inyeotion of 
canaon% 
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50. What is the date of the invention 
of howitzers P 

They were invented by the Germans 
about the year 1O90. 

57* WTiat natures of guns, are used in 
the attack of fortified places P 

Heavy 24 and 18 pounders of brass^ 
which are called battering pieces. 

58. fPTiat natures of guns are deno^ 
rnlnated field pieces P 

24, 1 8, 12, 9, 0, 3 and 1 poundersu 

^59. The length of a gun heing given 
in calibres how is the same ascer^^ 
tain^d in feet and inches P 

' The product of the number of calibres 
by thp diameter in inches of the bore or 
calibre is divided by 12 and the quo* 
tient >\^ill be the length in feet and 
mche^t 
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So. ^y what names are d\ffer^nt gum 
carriages distinguished^ 

Tl:key are failed travelling apd stand- 
ing carriages; the trayelling carria^ 
are those upon which guns are mounted 
for the operations in the field, and the 
standing carriages are for sea and gar- 
rison service, 

4Jl. How many sorts of wood are made 
usp of in th^ construction of gun 
carriages and mortar hed$ ? 

Threg \^^r ^9^ ^^ ^n^d aslv 

62* Of what sort qf wood is the sea 
mortar led and house composed ? 

The bed and hpuse ^re m^de of oak 
and hed bolster of elni. 

«3. J^hat S074 of u^ood is employed 
fbr land mortar peds f 

The bottom part is made of oak and 
the upper part of elm. 



trPDN ARTILLEtr* 27 

04# WTiat sort of wood is used for 
ship and garrison carriages P 

The garrison carriages are made of 
oak, and their trucks of iron; but in 
ship carriages the cheeks or sides, tran- 
soms and trucks are made of elm^ and 
the axletrees of oak. 

C5. What sort of wood is used for the 
12 and 24 flounder travelling car- 
riages / 

In the heavy 12 and 24 pounder tra- 
Telling carriages, the cheeks and tran- 
soms are of elm, and the axletree of 
ash ; in the wheels the nave and fellies, 
are of elm and the spokes of oak ; in 
the limber the shafts, bars and axle- 
free 2Lft of ash« 

C6. What sorts 4f wood are used far 
, the several pieces of light travelling 
carriages ^ 



{ 
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Ttom the i to the 12 pounddr, the 
cheeks and transoms are of elm, the 
axletree of ash, and the ammunition 
boxes of fir ; in the wheels the narc is 
of elm, the spokes are of oak^ arid the 
fellies of ash ; in the limber the shafts^ 
bars and axletree are of ash, 

67. fFhy is elm used for the naves of 
wheels in general P 

Because it is of a tough quality and 
the nave being pierced with large holes> 
for the spokes to be driven hard into ; 
that wood is used as not being liable to 
s^lit. 

68. Why is oah used for the s/tohes ^ 
wheels P 

On account of its strength ind dura* 
tion, and because it is the smallest 
scantlinjg in the wheel. 

69. Why is ash used for the fellies of 
light wheels^ 
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Because being cut circular, they are 
thereby weakened at each end, where- 
fore ash is chosen as being a tough 
wodd; for the same reason it is em- 
ployed for the shafts of the limben 

70. Why is elm used for the fellies of 
heavy wheels ^ 

Because the scantling is large, and the 
strakes broad and double nailed; elm 
is therefore preferable to ash, on ac- 
count of its lightness, and it is less 
expensive. 

71. Why are garrison carriages made 
of oatc P 

Because they are more exposed to the 
weather than ship carriages ; which are 
made of elm on account of its being 
cheaper and lighter than oak. 

E - 72. What 
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72. fThat diameter is given to the vent 
in guns, mortars, and howitzers ? 

Two tenths of an inch. 

73. What is termed the windage f 

It is the difference between the dia- 
meter of the bore, and, the diameter of 
the shot or shelL 

74. What /iro/iortion of windage is 
allowed in giins P 

One twentieth of the diameter of^the 
ball. 

75. fFJiat windage is allowed in mor^ 
tars and howitzers ? 

From the is to the S^incbi the wind- 
age is 75 of an inch, and that of a 
4| inch -2 of an inch. 

76. In what state is a gun said to he 

honey combed ? 

When 
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When the surface of the tore is full 
of little cavities or holeis. 

77. What is meant hythe scaling of a 
gun? 

It is the cleaning tlieinskb of apiece^ 
by firing out of it a small quantity of 
powder, in order to blow out a»y dir|: 
or scales of rust, which may adhere to 
the interior surface. 

78. What is the dhar^ of liowd&r for 
^ scaling guns ? 

iV of the shot's weights 

70. What quantity of powder is used 
Jbr proving iron guns P 

From the 3 to the 12 pounder, the 
charge is equal to the shot's weight, 
and from the 18 to the 42 pounder ». 
of the shot's weight. 

E 2 80, What 
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to. What quantity of powder is used 
for proving carronades P 

From ^ to T of the sljQt's weight* 

81. What is the charge of powder fbr 
proving brass guns ? 

For heavy and medium guns it is 
equal to the shot's weight, and for light 
guns _ of the shot's weight, 

82. What quantity of powder is made 
vs^ ^f for proving mortars and how-' 
itzersP "" 

Jls much as will fill the chamher. 

83 • How is the quantity qf powder a^^ 
certained thdt will Jill a given chvLm-^ 
lerp 

The content of the chamher in inches, 

is to be divided b^ 3o, and the quQ-^ 

tient will he the quantitjr of powder, in . 

pounds, 

84t fFhat 
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84* What is termed the recoil of a 
piece of artillery? 

It is the running back of a gun when 
fired, 

05. What is called the dis/iart in gun- 
nery P 

It is half the difference between the 
diameter of the base ring and the«diame- 
ter of the swell of the mus&zle. 

86i How is the dispart found? 

By measuring the two diameters with 
a pair of calliper compasses. 

§7, The angle of dispart being known, 
how is the length of the dispart as- 
certained in inches ? 

By this proportion, as radius is to the 

tangent of the given angle, so is the 

length ef the piece (in inches) to ,the 

kngth of the dispart. 

88, T//» 
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68. The disfiart, tJie semidiameter o^ 
of the base ring and tlie length t^ a 
gun being ^iven ; how is the distance 
found, from the /liece to the point of 
intersection, made by the firolonga- 
Hon of the. line of metal and that ^ 
the axis of the piece ? 

By this |)r6pottion> as the ^spart is 
•to the semidiameter of the base ring, so 
is the length of the pieeb to the distencse 
required. 

89. What is meant by tirtiating a 

It is to examine the thickness of metal 
of the several parts ; which is done 
with a pair of calliper compasses* 

90. What is termed quadrating a 
,gunP 

It is to ex^miine, if a gim is truly 
placed on its carriage^ and wih^ - ^^ 



wheels are of an equal height ; which 
is done by means of a spirit level. 

91* WJiat is the line of metal ^ 

It is the visual line forming a tangent 
with the base ring and the swell of the 
muzzle* 

92- WTiat is the centre of metal P 

JX is a siUiE^ll mark made upon the 
swell of the muzzle and another upon 
tj^e base ring of a gim or howitzer, cor- 
responding with the axis of the piece. 

93. How is thf centre of m^Unl taken P 
With a spirit level. 

94. What is the range of a piece P 

It is the distance from any gun or 
mortar, to the point where the pro- 
jected shot or shell touches the ground. 

95. fFhat 
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05. JFhat is a random shot? 

When discharged from a piece ele^ 
rated above the horizontal or point blank 
direction. 

06. What elevation gives the greatest 
range on a horizontal plane P 

At an angle of 45 degrees. 

07. f^hat is the point Hank of a gun 9 

It is the distance from the piece to the 
first graze of the shot on a level plane^ 
the axis of the piece being laid hori- 
zontally. 

98.' fFhat is termed ricochet firing ? 

When guns, howitzers or mortars 
are loaded with small charges> and ele- 
vated at an angle from 3 to 13 degrees, 
so as to thrbw the shot or shell, with 
several grazes or bounds, either on land 

©r water. 

gg- fThat 
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OO" ff^hdt charge of jiowder is used 
for ricochet firing P . 

. It 'depends on the reqtiilite elevation 
of the piece, and the distance of the 
object, as also on the inclination of th6 
plane. 

IDO. What is the Jioint blank range of 
a heavy 24 Jiounder brass gun ? 

4fZ yards, with a charge t of the 
shot's weight. 

loi. What IS the point blank range of 
n light 24 pounder brass gun P 

162 yards, with a charge of ^ of the 
ihot's weight. 

102. What is the: point htank range 
of a Q% pounder carronadeP 

45t} yards, with a charge of A of the 

shot's weight. 

F 103. What 
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103. What is the charge of [towd^rjor 
service for iron guns ? 

T of the shot's weight, 

104. fFhat is the charge of powder, 
for service, for heavy and medium 

brass guns P 

i of the shot's weight. 

105. What is the charge for sertiee^for 
light brass guns ? 

T of the shot's weights 

loO. In what case is the greatest eharge 
of powder made use ofP 

In the attack and defence of fortified 
places, which is about \ the shot's 
weights 

107. What are the charges for field 
artiUery? 

I» 
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In general actions, in the attack and 
defence of intrenchments, posts, &c, 
the charges are between i und ^ of the 
shot's weight, according to the calibre 
and weight of the gun. 

108. What charge is used for service ih 
mortars and howitzers f 

It depends on the distance to which 
it is required to throw the shell. 

log. fFJiat is the greatest range of a 
13 inch sea service iron mortar P 

4200 yards with a charge of 20 pounds 
of powder, at 45 degrees of elevation 
on a horizontal plane. 

1 10. fFhat is the greatest range of a 
10 inch sea service iron mortar? 

4000 yards with a charge of 10 pounds 

of powder, at 45 degrees elevation, on a 

horizontal plane. 

F2 111. What 
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111,- What is the greatest range of a 
13 inch land service iron-mortar ^ 

2100 yards with a charge of ©pounds 
of powder at 54^ elevation* 

113. fFhat is the ^eatest range of a 
10 inch land service iron mortar F 

IQU yards, with a charge of 3 pounds 
of powder at 45° elevation, 

113, What is the greatest range ad-^ 
mitted for firing stones out of a IS 
inch stone mortar ^ 

250 yards, with a charge of 2t pounds 
of powder, 

114. What is the greatest distance ad-^ 
mitted for firing case shot with 
guns ? 

With a 12 pounder, 8oo yards ; with 
a 9 pounder, 700 yards ; and with a 

6 pounder 
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pounder 600 yards; when the case 
shot contains large bullets ; but when 
composed of smaller sorts ; the 12 
pounder 700 yards ; the 9 pounder 600 
yards ; and the pounder 500 yards, 

115, At what distance is case shot fir ed^ 
with an 8 inch howitzer ? 

^ At 400 yards ; the case containing 
about 60 iron shot^ of an inch and a 
h^lf in diameter, - 

J 16. How is a Jiiece of orjdnance ren^ 
dered unfit for service ? 

There are several methods, but that 
most commonly used, is to drive a nail 
into the vent^ which, is called nailing 
up or spiking a piece of ordnance, 

117. What is the weight of an iron 
shot, whose diameter is 4 inchest 

9 pounds, 

118. The 
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W8. The diameter and weight of a 
shot being: known ; how is the weight 
of an^ other shot to befowid its dia-* 
meter being given ? 

By the. folio wing proportion; as the 
cube of the diameter of 4 inches is to 9 
pounds, so is the cube of the diameter 
given, to the weight ; or bj taking ^ 
of the cube- of the diameter for the 
weight. . 

Jig. The weight of a shot being given, 

what will be its diameter ? 

As the weight of a 9 pound shot is to 
the cube of its diameter, 4 inches ; so 
is the weight of the given shot, to the 
cube of its diameter, and the cube root 
of this last number will be the diameter 
required. 

J 20. JFhatis the weigla of a leaden 

ball, whose diameter isAr inches P 

17 pounds. 

1:21. Th9 
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12^. The diumet&r and weigJxt of u 
leaden ball being known, how is the 
weight -of any other ball ascertained 
its diameter being given P. , 

As the cube of 4i to 17, or nearly a& 
to 2 so is the cube of the diameter pf 
the leaden ball, to its weight. 

J 22. The weight of a leaden ball 
being given, how is its diameter 
ascertained? 

The product of the weight }^ being 
divided by 2, the cube iiroot of the. 
quotient will be the diameter. 

123. How is the weight of an iron shell 
ascertained?^ 

By taking ^ of the difference of the 
cubes ^of the external and internal dia- 
meters for the weight of the shell. 

124. Bow 
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124* How is the quantity of Jiowdar 
found to Jill a shell P 

By dividing the cube of the interior 
diameter, in inches, by 57*3 for the 
pounds of powder. 

125. How is. the weight of a piece of 
ordnance ascertained Pi 

By dividing it into as many sections^ 
perpendicular to its axis, as may be 
found necessary to calculate its content 
in inchei^i^ from which the content of 
the bdre being deducted, and the dif-* 
ference multiplied by 5*0838 will give 
the weight in ounces, if brass ; and by 
4*2968 when iron- 

126. fFhat is the velocity of sound, 
in one second of time ? 

1142 feet* 

127. How 



IS J'. HovD is the distanm of a gun as' 
cabined, the .rep,ort tf it being 
heard 6 seconds, after the et^p.ear* 
ance ef the flash f 

. The product ijf 1142 by 6, will be 
l^e distance in feet. 

128. Wuzt is the length of a pendu- 
lum to vibrate seconds ^ *. ^ 

3Q|inche«» 

*2g. ffow is the length of a fiendidum 
found to ijibrate half seconds, or I20 
times in a minute ^ ^ 

As tbc square of 120 is to the square 
of Qo, so is 3gf to tl;ic length of the 
pendulum required. 

130. How is the^ number of vibrations 
jierformed in a minute of time as- 
certained, the length of a pendulum 
being given J> 

G The 
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The product of 3g| by the square of 
60, fe to be divided by the given lengdi, 
and the square root of that quotient 
will be the number of vibrations* 

131. How many feet does a heavy hady 
fall from a state of rest, in the first 
second of time ? 

161V feet. 

132. The numder of seconds a hectvy 
tody takes to fall from a state of 
rest, being given ; how is the space 
descended to be ascertained P 

By multiplying twice the nmnber of 
seconds minus 1 by i6tV> and the pro- 
duct will be the space described, in 
feet. 

133. How is the time found, a heavy 
body is falling, from a given 
hei^t P 

By 
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By- dividing the. given height in feet 
by l5i4, and the square root of-xthat 
quotient will be the time in seconds. 

134. If^hat angle of elevation gives 
the greatest range on an horizontal 
plane? 

That of 45 "degrees. 

135. In what /irofiortion to each other 
jare the ranges, at angles equally 
above and lelow 45 degrees P 

They are equal each to each respec^ 
tively. 

136. In what Jiroportion will the range 
of a hody he, if projected with an . 
angle of IS degrees, to thaiprojectecl 
with the same force at an angle of 
45 degrees ? 

As 1 to 2> that is the range with an 
^ G2 angle 



OQ 
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angle of 15 degrees, wUi be half i&at 
of 45 degrees, 

137. What is the range of a body equal 
to, wheJiprqjeB^d with an angle, of 
45 degrees? 

To the square of the time of itsi fligfitj^ 
expressed in seconds, multiplied by iQtV 
feet, 

138. fFhat will he the hprtzonial 
ranges, of q, lody leing projected 
with the same force, hut with dif^ 
ftrent angles of elevation P 

They will be as the sines of anglei, 
double those of the elevations respec-» 
tively.. 

i3o; In what proportion to each other, 
are^ the times of fiight of the same 
J)ody, projected with the sarUe force, 
with different angles of elevdtion ? 

They 
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1 

They are to eaeh other, ?i8 the sinegi 
of the angles pf elevation. 

140, Hou; is the nunfJber of shot or 
shells contained ir^ a triangular JiiU 
to he comfiuted P 

The number in one of the sides of the^ 
base, is multiplied by the same numbep 
plus 1, and. this pnoduct again by the 
same numbei* pluis 2, i of this last pro-* 
duct will be the number required, 

J4l» IJdiw if the number of shot found ^ 
which are contained in a square 
pileP 

The number in one of the fides of the 
base is multiplied by the same number 
plus 1, this product again by double the 
same number plus 1, and ^ of this last 
product will be the number required. 

142. Hojp is the number of shot ascer- 

tained 
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i 

imned in a rectangular or ohUmg 
pile? 

The oblong pile being considered as 
a frustum of a prism the number in one 
of the sides qf the triangular end, is 
therefore to be multiplied by the same 
number plus i, and half this product 
again by the sum contained in the three 
edges, T of this last product will be the 
number required. 

143.. Hpro is the miniber of shot con^ 
/ tained in an incomplete pile, to h^ 
found f 

By computing what the whole pile 
would contain if finished, as likewise 
what the pile taken away contained/ 
^nd their difference will be the number 
of shot or shells in the incomplete 
pile. 

144. What is a lattery P 

A battery 
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A battery, consists of a certain num- 
ber of, pieces^ of ordnance^ placed in a 
row, near one another, and in such a 
manner as to direct their fire to any rcr 
quired object* 

145. What arc field latteries ? 

They are composed of light field 
pieces, on some convenient spot of 
ground, in time of an action; the^r 
manoeuvre is relative ta that of the 
troops, and depends on the position of 
the enemy. These batteries not being 
covered by a parapet, are also called, 
ojien latteries. ^ ^ 

\a6. fFhat are loitering batteries P 

They are those in which the guns are 
placed behind a mass of earth called 
a fiara/iet or breastwork ; of about 7t 
feethigh^ and from 18 to 22 feet thick, 
paving a superior slope of i foot. 

Openings 



ppemngs are xjA in the hnaatwork^ 
called emirasures^ for tlie gam to fii« 
through; the part of the patapet 
which remams between twoembramiresi 
is called a merlom These batteries are 
used in sieges to ruin the defences of a 
place. 

147.^ What dte [tldn fiiiuttfr dired 
i(Uteries ? 

They are those which are placed oft 
the glacis in oi^er to form a breach> 
and they should be situated within 30 
toises of the object to whidi their fire 
is directed. 

a.48: fThat arc ricochet batteries ? 

They are of the same construction as 
battering batteries ; their use is to en^ 
filade the faces of the works of a forti^ 
ficatioA, either with guns, or with how- 
itzers ; 
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itzers ; they are also called, enfilading 
latteries. 

14Q. How is a mortar battery con- 
stnictedP \ 

It consists of a breastwork> without 
embrasures, of 8 feet high and from 18 
to 22 feet thick, having a superior slope 
whose declivity is I foot towards the 
inside. 

l'50. What are larhet batteries P 

They are those in which the platformt 
are elevated within 2 feet of the crest of 
the parapet, from which the guns fire 
over it. 

151. fPTiat is a counter battery P 

It is that which is raised to play on 
another battery, in order to dismount 
the guns by a direct fire. 

152. fFTiat is a battery en echarlie P 

H It 
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It is that which plays obliquely upoa 
the object against which its fire is di- 
rected* N 

153. How is a hattejy placed so as to 
enfilade a work P 

From a point given in the prolonga-* 
tion of the face of a work, proposed to 
be enfiladed, a perpendicular is erected, 
upon which the battery is constructed, 
at the distance of 24 feet from the pro- 
duced line, in order to clear the thick- 
ness of tlie parapet. 

154- Of what materials are latteries 
constructed ? 

They are made of fascines, saucissons, 
and earth, and sometimes with gabions 
or sand bags. 

155. What are fascines P 

They are composed of branches of 

] trees 
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trees or brush- wood made up in the 
form of fagots, of feet long and 8 
inches in diajneter, tied in two or three 
places. 

156. What are saiicissons ? 

They are fascines from 18 to 20 feet 
long, and from 10 to 12 inches in dia- 
^ meter ; used in keeping up the earth of 
a battery. , . ^ 

I5v7. TThal nre gallons f 

They are cylindrical baskets, without 
a bottom, from 3 to 4 feet high, and the 
same in diameter^ to be filled with earth, 

158- What are sand hags ? 

They are bags from lo to 15 inches 
in diameter, and from 20 to 30 inches 
long, to contain earth. About lOoo of 
the second dimensions, are required for 
the parapet, in the construction of ^ 
battery of two pieces* 

H 2 159* '^/^^ 
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15q7 What is a/ilatform? 

It is a floor of wood, stone or other 
materials, on which cannon are placed ; 
its, length is from 18 to 20 feet; its 
breadtbi close to the breastwork 8 feet, 
and behind, from 14 to 15 feet, having 
a declivity of 8 or 9 inches towards tho 
breastwork, to prevent too great a re-i 
coil of the piece, 

160. fFhat are the dimensions of th(^ 
embrasures^ and what distance are 
they asunder P 

They are from 8 to 9 feet wide with-^ 

out, and from 20 to 24 inches within, 

their height abo^J^e the platform which 

space is called genouillere, is from 2 to 

2i feet, according to the nature of the 

calibre, the bottom or sole of the em-^ 

brasure has a slope towards the outfide 

of 14- foot, their distance asunder is from 

18 to 20 feet, from centre to centre. 

\6l. How 
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161. How many men are required in 
the construction of a battery in 34 
hours P 

For the first piece 23 men, tliat is 1% 
artillery and li artificers (sergeants not 
included), to which 15 men are added 
for each piece the battery is tp contain 
besides the first, that is, 3 artillery and 
42 ^rtificer^. 

162. What weight can a man carry ^ 

About one hundred wt. and he can 
draw about 2/ pounds in a horizontal 
direction, 

J 03. What weight can le carried by a 
horse or mule 9 

About 2 hundred wt. and he can draw 
as much as seven men, which is I89 
pounds ; but when assisted by a wheel 
<:arriage, a horse or mule will draw about 
3 hundred wt, for a length of time, on 

a smooth 



«« 
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a smooth plain or level road ; but when 
in a hilly country one fifth of the weight 
must be deducted. 




104, What wefmi can W firamtt^I^^^^ 



. ^ w*^!o u%^x Vice ot tiiem^ 
The 
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The figure ofthe park of artillery., is that 
of a parallelogram ; except the ground 
should render arK)ther form necessairy. 
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